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Abstract of JP 11066849 (A) 

PROBLEM TO BE SOLVED: To provide a 
semiconductor storage device capable of 
decreasing a time taken from a power down mode 
release up to command input, simplifying a circuit 
constitution, and decreasing current consumption. 
SOLUTION: When a clock enabling signal CKE 
asynchronous with the clock signal becomes high- 
level, a power-down control circuit 14 makes the 
power- down signal/PDENTR to be high-level and 
releases the power-down mode. When the power- 
down mode is released, a clock control circuit 1 3 
releases a mask signal/CLKMSK, and a clock driver 
circuit 12 outputs an internal clock signal CP1 to 
enable to latch an output signal of a command 
decoder 43. 
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[^MfSftOlEH] 

y^~ KSrKjg-r l wiii/^^/w-j''') yff 

ms^wv yiy y\t^ t^jse t x n % ? a - 7 ? ft-? 
^f^sttt u iuieiS2»ifeaK;K?)yN°v-r^>'fi 

frta ? n •/ ? t ± o mm s ABB ? n >y ? h 

^fflSMtiias^, mib^v-^'^ y-mnmu^ 

JEtT. mrlBx^-^'A^m^^T^-K^^^ 5 

mta? a y tmmm&impM? u -y ym^-is 
t mim i iBao^»#:iE'ii^s„ 

[ 19*31 3 ] MIS ? a ? iiJ WSRHi . 
L . ffif BSS 2 of&g P y - ^ ^ Ml ^ t JE t X 

ttfia-7x ? s m 2 cons ? fi#& 

*7 yfflttPHI»j&»£> ft^ ItflEflS l cot^ili/^PW^ 

fffiBA^-W ^ r 0Bl^tf}2jfI##ffi*&£:J'U ftfiEIg 1 
f^vx^L, HufBIB2«i^aK;K7)vx^fl-f-(cjE 

tTfffiai*igB^n -y ^fi-f-^ tii^-rs 9 n -y ? iBSbmfift 

t £jwtf-& ^ t ^#m^^-sif*iR i ib«^^»*ib 

MSB. 
[000 1 ] 

XDRAM >y? - ^ix^A - ■ ^ 

v ) ^^a.y^ft^-t^wLTijjff-r-i>¥»#:ia'fi^ 

[0002] 

[f£*cOKff] i*«DRAM^SRAM (X^ 

-TM >y^ ■ ■ T?-teX ■ ^t'J ) Mt=T— ?T 



4Mt' 7 b, 1 6Mfc'-y Mtft^Sfn^ffl-ft^n 
^COyy^ntXDRAMd fa£5ft<7)DRAM 

5 SIC j: -5 T$M$ ft & * ^ y -t )VT \/ A <n 
b*.y h*Rfc:5vf-$^!t'r-^*Aai* (I/O) ty 
tJti*t-S*T<OWfa. FJfll^^AT^-feX^-YA (t 
cac) JiC^l:-r^fi^fiA^#eT'*S„ S^tc. 
&X<?)W}ft-tf? nv? imXJl t° y {zXti S ilS ^ n -y 
^ fl^-Wjt *>±#" l 9t'HMLTVi£ , ^*<7) D R A 

[00 03] £i-5T\ :«yy^ntXDRAMI±, 

y^y— ^'^v^— Y^^LX^h „ c: w^v— 

- Hfi. -yTSrT^-feX L^V^X^^^^T'OiW 

[0004] 19(1 ^>-^n7"XDRAMtCffiM§n 
MS. ?n-y?m#CLKfiA*A\**y7r®l&8:u 8 

1. 8 2*^ai^J$tl.§^n-y^fi-^CLK I N 1 . C 
LK I N2(±m-?fl?n.y?lM!j[H3&8 3 , 8 4 t'ffi 
#&§tL, itlA.^n.y^lg«j[II^8 3. 8 4*^f*}Sft^ 
n-/?ffCPK CP2^7J$n^. 

[0005] £jt„ ?x3»/?m%<?>?<}i*¥t®-?%>'?v 

v?4 y'fVm^C K E iiA^^^' 77TW8 5 

I N(i^n-y^ffi|ffl|[l|B&8 6tffii|^S*tS. iiO^o.y 
? M»HIK 8 6 (ittilBA^^ W7T 8 2 WEii^fi^- 
CLKIN2. &Xf9xiv9m^r\znWLX7—9*%L 

m w t m^j t- s ^-x ms^b$ bursts 

1 7>ft-f-/PDENTR2:f6£-f-&2: t IW?7 

c? -y ^ ft ^- £ ^ -f- S ?X ^ ff -t/ C L K M S K Sr % 
^OVX^fl^/CLKMSKH, tfrlB^O'y 
^IB»0iE§8 3. 8 4t:ffi^$tL, fjfE^-v-r^Mt 
^/PDENTRIl 1SflBA*^-y7riai&8 1. Rtf 

me>*3i'* -y y r mm s i \zm& ztit. 

[00 06] m&j]><v 7 r®3&8 7 Kti, cr-T H 
W^bD-ri^/RAS, ^Wh'U^bD- 
/'WCAS > -?-'y7°-fel^^bfi-f-/CS, 

^— 7VHt^/WE#Wff-9- ( itL^^^#;LTCT 
RLS I Gt«rt) ^«*&$^Sa^A^^"-y7rHI 
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COM I Nli37yHf3-/8 8tft^fl|. s iiO 
RAS, ^7A7h'PX^hn-7"ff/CASf^f 
DEC^^fiSc-T^o ^CO^J&SiXJtnvy KCOMDE 

c(±ttriai^gi5^n-y^fi-5|-cp u /cpici^sa 

9 0£-^LTM!eftSP?u-y?ft-f-CP 1 . /CP He 
J: OIKW^O'^F^ y^-?lEli&9 1 
tl, iO^Cf/^ K-f V^'-^HIif&9 ltoffi^jfl-^co 
M L T C ^"H^^ l^gBHIP&^ffi^ § fl § „ 
[0 0 0 7] HI 0(4, mnaA:*J^*'y7T@R8 1<73@ 

^P-yh 5 5-0I&9 1(4. Pft*/l/MOSb7yy 
X? (JilT. PMOSf^yy'X^tit) 8 1a. 8 
lb. 8 1 c. MNf-v^MOS h5yyX^ (JJl 
T. NMOSh7yy'X^J:it) 8 1 d , 8 1 e . 8 
1 f J; 0«J^$ixT^S„ HtilBPMO S Yyy-JX9 
8 1a«y-'-hC(l ffi±MfiVss^'^§fl. NMO 
Sb7yy^8 1 diO^— HC(i^*«fiVref 
S6§:h., NMOS h7yy"X^8 1 eWy--bdi;?n 
vtfE^CLK&m&Ztl. NMOSf7yy'Xj'81 

f <^y— h tciimiia^ ^° v-r ^ vm^/ pdentra* 

[0008] IEPMOS Yyy-JX9& 1 ciNMO 
SF7 y^'X;? 8 1 e CDmmS- F Nit, VMVccCO 
fflS[im;(4 . PMOSf^yy^^Slg tlX 
i^S. mpmos h^yjyx^s l s^y—Ylziim 
tl> — r *7 y\%*%/ PDENTR ifm& § tlX ^ £ „ 

[0009] § £ CI. MIESiny- K N 1 «4. 7 U -y 
yynvy°ms^8 l hSrffij^-rs^yFUllf&s l i to— 

^AJimmmtnix^z>, zcoy u 777077W 

8 1 h ^^Bic-f-^-^y «£8 1 j STA^aitflfctr 

A^jsisofflaat;(i3ettiiiB8 1 k£«j&-r&#iujf 3 
oco ^ >- a_ ^ @K^'i:?iJffiiE § v > & . fffia-7- y h 

0g&8 1 i t0ttJ^St(4^ 11.81m 
i s E?ISi?ii, 4 yA-^^s 1 mOJftfjSft&^fi 
fCLKI N 1 j) i Bijj^fL& „ 
[00 1 0] HI 1(4. MK^n-y^ffififtlllKSS^III 
*&flft££^LT^&. ;«^n.y^lEKr[l]E8 3(4, m 

fEfi^C itn/C L KM SK« 

£*U>i-yK[I|g&8 3 at, <I(7)+yH[IlK8 3 a^O} 

^\*-^0»8 3 b^aj*igj&»J?> 1*135? n<y y>fi^ 
CP lj6«ffi^S^iS. 

[00 1 1 ] HI 2(4. MfEA*A.y7rHI»8 2£0ffi 
j£**U HI 3(4. MIE?n.y?IBKrIl]IS8 4^«^ 
*$LT^4. A*^y7rM82li, t?)IEA7J^'-y 

IS 8 4 (imflEy* O -y ?iB»EH&8 3 t ?& flSHIcDff fiStC 



[00 12] -T&ib'fc, HI 2tc^-A^^-y7rlHB 

8 2(C&V>T. NMOSN7y^8 1f(7)y-'-M: 
{4«igmJ±Vcc?&iffii^§^. SSHS./-FN 1 diPMO 
S b5>-iyX^8 1 g#'ffi^§ilTV^V\ -f y 

yS'-^[lIff§8 1 m^A,i4ff-f-CLK I N2#atfj§fl 
4. 

[0013] HI 3l,Z^-?7'a'y7fflMW}$&84l l Z$iU 
T. fyF 3 a^A^Ji f S^(4ff-^-C LK I N2i ! 

^yA-;?[i]i®8 3b«ffi^ffi^(4i*iiS:? 

n -y ^ft-f-C P 2&titfj%tl& . 
[00 14] HI 4(4. tulEASj^-y7r[lIlf&8 7<?)IlI 

— E&&9 2J4. PMOSb^yy'X^STa, 87b. 
87c. MNMOSb7yy'Xj'8 7d 1 87e. 8 

7 ftz&<oms.ZtLX\*&. fuffiPMOS Yyyvy.9 

87aW-M;(l ffttfifl:©Vss^'#t|A§tl. NMO 
S F7yy'X^87 A(^Y—Y\Z\tW$m&Vr^i ffi^k 
NMOSh7yy*X^87e b Cliflf 
CTRLSIGj^S^i, NMOSh7yy'X^87 
f soy — F \Z\tmW^7~ V^y\%^/Y> D ENTRAP 

[00 15] milEPMOS N^y>>'X^8 7 c t NMO 
Sb^y> ? A^87eC0ffifgy— KN2t. mfflVcctO 
ffiSISfcUi . PMOSf7yyX^87g i^WSt^ tlX 
V>&„ i«PMOS N7yyX^8 7 gsoy— blZltm 
IE^v-?"-> yfi^/ p d e n t R-bm&ZtiX V ^ 0 

[00 16] $£>fc. MIEf*Sty-FN2^(4. 3-xO 
A [UK 8 7 h . 8 7 i . 8 7 j £WJSSi£ 

ft, >f yK-^0g§8 7 j c7)tU^JffiJ; *3 . fl-9-C OM I 

[00 1 7] HI 5(4. Bu!EAA^y7rE»8 5f9HI 
LTV^ . i»A7J^' 77r Eff§(4|frlEA7J 
A . y 7 r HIB8 7 t J& flBIK^ffifigT* h tz ft, ISI-SI5 

[ 0 0 1 8 ] HI 5(CiSVvC, NMOSf7yyX^8 
7 f <7)y- b t{±SEjlB«EEVcc35«ffi*&Sn, Sfgy- K 
N2tC(4PMOS h^y^X^8 7 gtfWfii%tlX\t*%: 
4^:. yA— ?0fi&8 7 j a>feS4fi-*§-CKE I N 

[00 1 9] HI 6(4. lltrfE^a -y 6C0« 

86a. 86c. 86g, -f y^^'-^HIff&8 6 b . 8 6 
d. 86f. 86h. 86i ^'H^)llff T'ffiMgisS 
ti, A y^-^H]i§8 6 i«tii77ffl^^VX?ft-t/C 
LKMSK^ffijJ^ixi.. mIE-f y^-^HIIf&S 6 dC 
(4 ? n >y ? H >f y^ ^ 8 6 e #M?iJl£tt3 *U - 
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H-fV^-^08&8 6a, 8 6 c. 86 e. 8 6gii. 

LK I N2tj; luta^U'y^MyA- 
^H»8 6 gO«liy7@B8 6 i ^TA^Jfigt 
8SBE3;JrO^&. ;oyT[IIff#8 6 i <50ft!l^rA^S«i: 

SS8 6 k CDffi^S J: O^V-^yfi-^/PDENTR 

[0020] 01 7i±, 097^01 6 ^-ruifEs^Kj 
a^l-c^s. nmmz&^x. A-ftrt~/7TWB& 

8 5 fc^S^xl. ?n «y 7-f y/Mf-f-c KE*«n- 

?CKEI N^n-P^i:=5rO. ?n - y ?©JfJP[I]e#8 

6 i 9^7— ^yff-^/PDENTR^m^J^^L. ^ 

A^7 7r@M8L 8 7 
ti mlE' V7~jf*7 >m^/ P D E N T R >t¥± S 

#PH]E&8 6 J; K) tii^tlt VX^fl-t/C LKM S KiZ 

[00 2 1 ] ±!a^° 1 7— ^y^e— KlC&VvC. 

^tt^SgOA*^*'y7r[IIff-&8 5*^II^CKE I N 

ttflSKHRT* 9 , ?n>y?frjffl«8 6<;t ZLCDXJ]J< 
■y7rEK8 2i^ffii|&§ni l lfCLKIN2, /C 
K I N2fcJEtTmfEA*A-y7rllI»8 5*>A>tB^jS 
;fl£ff-*?-CKE I NSrEXDji^ ^Ofl^-CKE I NC 
lEtt^V-^Vff/PDENTR. Rt^X ?ff 
^/CLKMSK^W K/l'ttS, Zcotztb. 
—y^y^—F&ffimZti. A^'77y|lll8 1, 8 
7Wftrft^3fu a?y ^fn- HSt>*7 -y f^?*^ 

[0022] 

BfcU 4HaB&*?Stt'fb"rSfc«)C 7 n -y :M ^/l' 
ft-f-CKESryvf i^/Pi; L/t^K. ^gp^nv^ft-f- 
CLK^f l ^n^MSttS. oil Ell 7t; 
S-TJ: o y^-^'yy^-K^Jffiirr ttztbcofn 

7 ?I^-C LK nO^cO^n 7 ?fl?C L K n + 1 t'^r 
tm(?F*lg|5^a>y ^ff^-CP l^'ft^Sfl^V^ i?n-y 
? M yr<.—?m%9 lit, Z\cr>ft37u-y 9 ff-f-CP 
1 KJE tt 3 v>-h'£gtf& y^V— H' 
£ Jlffifc v y h' £ 7 -y f-^S * T-t^ral^'^ 



[00 23 ] sSV—y^y^—Y&Mf&Ztl&t 

CKE^yW u^jvt LXfyh^v—y^y^—Vtfffl 

m$ti&£X'CDmmi>-0:<%& . Lfc^t, 

£\ A"7-^yt-^»Lt*^a7yF^57 

[0024] S^tc. yw-^y^-K^PI^-r-l)^ 

totC^n-y^fl^-CLK^^^JtL/tfl^'CLK I N2 

i&mt-t&fiitb. xin> ^7770^82^ wmsm t 

LXt3< < &mtffo&<, itfOfc*. ?u-y:?fl#£SftS 
AyV^y^rHUKi: UC, ^V-y^y^-Vmizim 

[0025] :*:2gHij(±, ±ieiss fc^t^ 3 

y^— F<nM&fr&?^y}iAJi£X'nmm£13MX"% 
£¥»#taisiia£igf* t i a t -t & i> <vvf> h . 

[0026] 

(i. ±Klia^M*t-4^fe. ^n-y^ffi-f-OA^l^ft 
mth yn.yy-f ^;Hi#<?D|pS 1 Oiftai'^tjE 

tx^~y^y=e~ HSrS^rs^ 1 «ffeaK;i^o 
y^y-^'^yfi^-Sr^Ritt. ml^-0"/^AA—-fM% 

^com 2 comMu^Mzm tx . mB^v-r^y 

^-f-^^V-r^yS'JWHif&i: . Mie^V-^'"^ yaffil 
>«^JtEtTF*Ii3^n-y^ft^^#i&l4t U 1515^ 

2 Wlfeill^^^y yitmzm 1 1 O -y 

[0027] mw^-y^ymmm&hmt^fr^-y 
vmm^zmmzti, mii^v-y^ymmmu^ia 

[0028] mz7v>y?mwm±, mm^v-yiyy 

yfi^-^js bTMia^SP^ a -y ^ 
miwi^a^^co-ex^ff^-^^BgL. tuiam 2oi^ 

aK/^y^-r^ yft-f-^JE tTtulBvx ^ £i?|S& 
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>vw ^ rinif^i; , fuieA^j^'y y r mmm^m^ 

ffii^S ft, msm 1 oliPII^/U9vx?fi^-ta£ tr 

S ? o >y ^SSftlUBi: £*fli U^S. 
[0029] 

*7A7l ! l'^ba-71f/CAS. ^ 
ffi^§til>o MfB?u>y?fl^CLKiiAAi^^7T[lI 

ATJ'W^rHIHK 1 bfc*te§*u mitBn-Tbl^x 
x b o— y'm^/n A s iiASj-A' 77r 0E#4 l c izm 

aaa*77t@i!54 i dtcf*i&$^x. ina#$i&M* 

-7";Kf-^-/WE(iA^^y7rllISS4 1 etffiteSfi 

[0030] T01&4 1 a 14. IfflfteDA 

jjA-y^rHIgg^U ?n<y?m#CLK{±;i;ft£>A 

^ ffi^j § tih ? n >y ? fi^-H ? n .y ? wmm% 4 2 1 

«*&§ft£o .TcD?n>y?IE»»4 2 imJlBiHiSWA 
7J A -y 7 r HK ^ *f JCE t T HSfc^) 7 n >y ? WHliS £ fl" 
tTV^ 0 £;fi.&?ny7ffiS&[I|RJi?cr>y?fI#£tfi 

ZfLt>7uy7mWim%4 2. A^^y7rlHK4 1 a 
fi, f - vTi*iw#§Ptf*^$tLS ? n >y fm^cox* jl 

[003 1 ] milBA73^'-y 7 r 0»4 lb, 41c, 4 
Id, 4 1 ej&^ajTJSiT.S'f' ■yT-fel'? t-ff^/C 
S, n-7 FkXX hn-7"i^/RA S , #^ATb* 
t/XX b a-^fl-t/C AS, jA^ -f *-7'/Ht-t 
/WE(i, a-?>Vrx—¥4 3izi!m£ti&<, zcoa 
7>Ff3-^4 3i4, flajiffn— Tb'^xxbn— y" 
fl-^/RAS, *7A7FkXXbn-7WCAS 

Ii7)37>Kf3-^4 3^ft^fi^{4fJ8*-r&5 'y-f- 

hi»£*i- UTmia$ij»fi^±gP4 4 . 

[0032]— 9-0-/94 *-77WI^CKEJi, 
AAv^y7r[II££4 l f Sr:frLT^V-^7MMffll§|54 
5t«*&SiiS. Z.evV7—¥*jymW1&4 5f4?n-y 



9 a ^-y')vm^c k e t,zm tx , ^y-y^ym^-/ 

PDENTR, -?X?\t^/C LKMSK, 37yhM 

^—y'Mt^c o M E B L „ ny —Vy Ml 

^/PDENTRteMtBAAV^y 7r[U8&4 1 a— 4 1 
e , mrlE$iJfflIft^*SI54 4 , T b PXA - y 7 r 0»4 

1 g, mfx-n^^yrm^A 1 h, 4 1 1 

*t5. ^n.y^ft^-^Hfx^yK-r^Tt^^tfrlBvx^ 

«-f-/CLKMSKt4?0«y?ffi!&@|jffil 2tffit&§ 
tL, JT— y'Mt^-C OMEBLIi37yKf 

[00 33 ] T h'l^Xff-tAO—A 1 1 (ifJIBT 

4 4 „ i OMfifm^-5^ffl4 4 14*- h* U 

>>\X^44a, ir^V — is-iy- 9 n •/ ^MfflHHS&4 4 
b, *5A*'»^44c 1 A'-XMXf?y?4 4 
d , 7" Kl^-X ■ yN°— i^-wP ■ -r'r?— ^"4 4 e , 

^ u 7 > y a mm i l t v ^ „ 

[0034] ffrlB*— h'l/y'Xj'44atil/^fyy« 

swung, ^N'-^h^wM»iff«*iEe^-5. fria^ 
160^4 2 3&»^>flt|&§#is ?o -y bT^5A 

<7)&x^-i?z®mth7\3-s timmmm^h » m 

M%y&% 1 7y?44 cl&t—xhWtfriiiLmcoXyJ* 

TYvx^tyyy-th, iib/^-xm*'>^4 4 

ffiffBT b" l^xy\°— jx-^^^'n— ^"4 4 e {4yt? 5A7 b U- 

-\yxn~ is+nvra— ?'4 4 e cDx'i?— bS71(4^^: 
U 7"n 7^48 tffij^Sii-S „ i^ty y"n > y ?48 

limmco^yf^L, #^>^(±^* uwi^fM 

CA, ^5Af3-/CDC, n— ^"RDCSr* 

[00 3 5] x-^^AttJTJ^VX^-rS^U 
/LDQMI±A^a' 7 yy®$&4 1 h^LTDQVX 

*&StLfcA*7 f -^DQ0~DQ 1 5i4A^^'-y7rHI 
ff&4 1 i ^ J >LT7 ; '-^$lJfflIgE4 7C=ffi*&$fL&. x— 
^M»gP4 7i4x-^^»#jA^B§, HUlBDQ-7X^$IJ 
mm4 6«ffi73KiEtTA^^>y 7rHISS4 1 i 
*&3ilSASJ7 f -^DQ0~DQl S^KfiE^^'J-fe^ 
7*n77 4 8CttfeU -f-^«l5t^mtB#, ^ijt 

-f'y7°IBttr^4 9K«»S1-4. ZV>*7*V7mm4: 
[00 36 ] HI {4, Z<7)?mc0WS 1 CDMMiO&MZ:^ 
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EBl U±„ i!ufBA7J^/:7T[Mlg&4 1 a«^(?)lo 
Sr^SLTV^o *r^A>V^y:7T[IIfi&l 1 1±, Hi Ot 
^•TA^^'v 7 r HISS 8 1 t |SH m &T$> 9 . ?uy? 
ff-Sf-C LKh^V-^yfiVPDENTR^ft^g 
ftTU-g>„ ^WA^^'-y^rlllB&l 1 ft Sfl 

fCLKI N Hi^a-y^lES&IlKl 2 t{»£$ft&. 

1 otS D . Z<7)7v-y7mM®$&l 2(iMIB 
ItfCLK I N 1 tJfctTrtlP^n-^ti^CP 1 

;»?D7?iiwi 21201 me* 

[0 0 3 7] ^V-^^frJ^glM 5(2. tn-vVmU 
EH»1 3. ^yfflfWBB&l 4. rJWKiWHI 

bi 5 bt^m^tix^h . mt&^-^ymm® 

ISHCIt mflBA^^' 7 ^ r [US^4 1 f*^ft;Fj$ft 
-Sff^-CKE IN, A7J^/ 7 r 0B& 1 l^tfcfjSft 

SI^CLK INI, &tm-* M&f^^^-ffi-f-BU 

If/PDENTR5:4iltt^ t ,1 WtV-^yff^- 
/P D E NTR(±|r)i*L^ i d fc:#gfffc:ttte3ft& t i: 

ssi sizmmznt. 

[ 0 0 3 8 ] mffB? n y 7frJfflJ[Hg& 1 3 KtimriEA:^ 
•y 7rHIS#4 1 f ^£>ft}J$ft£fl^-CKE IN, 
^'•y^rEW&l l*»4>aj^J$*iSm#CLK I N 1 , R 
If/ ^ —?*7 PDENTR W j£ § ft. i ft 

SK(2ffflB:?Uv?Mt[iI££l 2Cffi^M„ icr? 
x^fi-^/CLKMSKii, A-xbSlrfWft^n-/^ 

[0 0 3 9] h'fMfflUHBl 5(2. ^nV— ¥^y^ 

- F#*j5f|Sfc§ft&B#, nvy hM^-7VMIfcOME 

i^rj-^y M OME B L(2. ;\°>7— ^ 

^ b>»k£ft£ MfE? n -y /IgtdHJB 1 2 
#^ffi7j£ft.g>l*]§E?0'y?fi^-CP l^VW I/A;,^ 

[0 04 0] 6(2. fltfleA^A.y 7 

y|H»4 1 b — 4 1 e£— fSLTSLTfc 1 / BfCT 
RLS IGti, mU^-vT^V? hif/CS, a— T 
Kl/XAfO- 7'fi-f/RAS. *7^7K^ba 
-/ff-f/C A S . /;MI f/WE £• 4t 

[004 1] fflia^vy Kf3-/4 3 Offl^SBfcti. 



n-y? M yA- ^Eiss-i 7. 19. SV-f yA'-^i 
ff& 1 J: -5 ^B»Si£ft;t 5 -y f-HFB2 0 ifi 

ft7jS* 3 </ rJV^KCOMLTC^'Ji}S)§il|.. 
[ 0 0 4 2 ] El 3 (2. ffife? n 7fMWII|J& 1 3 OHIJ» 
«J$£*LTl^&. MiaA^^''y7rHIS&4 1 ffrt>ft 
jjZtl&im-CKE I N(2. WSP^a-y ^^a-f-CP 1 . 

/C P 1 iz X 0 IESjS ft § 9 n >y ? M @f# 1 

0S& 1 3 a om^jSiti-f V*—f 0B 1 3 b , ? o -y ? 
hMXA-^HMl 3 cSr^LTi-Vh'llIBl 3 
* A7JSffiHc^£ftl> . 
[0043] ttlia^V— ^MIVPDENTRlit 
> HHIB 1 3 e ^-^-A^S^^cS^-5. h h t, tc. 0! 
£ If 3 -p<?) A Vf s- ^ EIB&**it5!lSSBI $ SEEFB 1 

3 f j/f-LT-^y khis&i 3 e comijXts^zmm^tL 

i^^KIUKl 3e^til^ffl«HUlB^>HlMlS#l 
3 d ^ffi^j A^Stf#^$ ft* . - y F HFB- 1 3 d 
comtsmt . ^<?)-^rA^SB<offlSISfc(ii*ii5^o .y ^ 
ft^-CP l . /CPH;i')ll^?n7?My 

HHIBl 3dOffi^SH(c(2. yys-^0Bl 3h. i*i 

gP^O-y^fi-^-CP 1 . /CP 1 IZ£*)Wm$tl&?V 
"/ 9 WN'-^UFB&l 3 i , M'^f y^'-^HII&l 3 

3 j «m^j4M*^-7X^fI-^/CLKMSK*itli^$il 

s. 

[0 044] H4{i:. Wi^V—^y^m^l 4C0 
mmf££^LX^& a ff-^-BURST. M'It-CK 

e i Niiyrmsn 4 a^ffis&§^Tv^» i^yrni 

mi 4 a<7)aiMil*lg|5^nv^fi-^CP 1 , /CP1 
*)mmZtih-?u<y7 V4 ys<~7®$&l 4 b. >f 
WS-^[HB1 4 c ^^-L-C-^y 1 4 diO— S"A 

[004 5 ] fflBft-tCLK I N l(i>f WN'-^HJBl 

4 e . 1 4 f ^^-LT llria-^y H HIS& 1 4 d Oftfl^A^ 
MlzWg&tiX^&. i-yVW 1 4 d«m^ffi(i:7'J 
-yT7O.yT0S§l 4 gS:tf^;-ri.^>'KIII8&l 4 h« 
-*A^ffi^«^§ftTUS 0 MIB^'J 777n-y71 

l 4 g * ffifilc^^y khi» l 4 i <7>-H A^jsffltti 
w^-^HlISi 4 j £r1>LTfi-^CKE I N*i#t^§ 

tiT^s. fna^ FHBi 4 i ^ttj^s^ii-^ >-^'- 

^ESSl 4 k. 1 4 1 <nrn.Mm$&ifiW$t£ti. A ws— 
^®B14 1 C0ffi73S^^^° 1 7-^"^>'fi-f-/PDEN 
TR**a}^§tLS. HrrlBfI-^/PDENTR(i s ^V- 
^"^y^:— h'EfO— V^)VXt>h , ^S— X hft-^-B UR 

ski |rria^--xh*^^y^4 4 d^^ft^sti, 

[ 0 0 4 6 ] H5ti. HUia^vy KftiJfPHlSS 1 5cO«JjE 
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§ ti& > y\v%/ PDENTRit -ry^mn 

1 5 aco-JjAt>mzim^til kthlz. #Rtt'4o 
(7) ^ yy s- ^ HSI SrE^OffiK L T fft£ § ixfc iS£ tUff# 1 
5 b ZftLXffiai-t-yFM&t 1 5 a^fMSCM 
^n-ty vmS&i 5a«SM(:lt ^A- 
^HISl 5 cm*M£tl, Z\<?)4 >rs-9^\ffil 5 ccr> 
*M^^3-?y M *-:/;WI#C O ME B L^ttJ^ 
§n-g> „ 37> F>f ^-7";Pft-f-C OME B LJi^T?— 
^ ym*}/P DENTRi: Nffl^SEff -^T^ 0 , m 

ia®Miuff#i 5t;iassnssffii^iat dt±. ?n«y? 

ff-f-C L vf K;P«^c®T\ 7 u >y ? -f ^— 7'^ 
fl^-CKE^yW Ws/l^&oT;^. nvyFf^- 
■f 4 3 =t 0 f3- Fft^C O M D E C j&^^J $tl^> 
B#PbW, ? a >y ? >f y/Vm^rC K E #V vf I^/ki; 
^•oTK, l^gE^n-y^ft^-CP l^tti^^fi^.^ 

Mlf /P D E N T R^"i*.±i:-5 1* 1 ^ , l*]g|5:?u>y 

3 v V Hf3-/4 3 <0f3 - HtfJ^C O 
M D E C fimW Ztl&mWiTfotL&XW 

[0047] ±§mmz&\,iT . meiimi-xmmz 

NlfcJtEtT. ff-^-CKE I N^ffXDS^ 04 
7 'J -y T^O-yTHK® 1 4 g£0^->- NHS&l 4 h^-fe-y 
Zcotzib. 7 L> -/Tyn-y THIgH 4 g«0£fJ^J 
St LTC0-^y F0S&1 4 i som^S^D-Jx^t^r 

-f v^-^m^i 4 i frh&jiztihJ'vy—'rvy 

f!^/PDENTR#o— t^t-fc^S. icDiidtL 
^^-^y^-FkrASfc. AA^-y^rHli&l 
1 . 1 6^0ifr^3&*flt±SfL. iWeSE^MSttS. 
[0 048] ±tz^ AV-^^yf-^/PDENTR^ 

fiSrj-?y F-f ^-//HlfCOME B L#*n— 

[0049]-7j, 7n«y?flJ«PEII&l 3(4. H3C^ 
f ?n>y? F-f >-y^— 3a, 'f ioK— ^EIS&l 
3b. 7uv7Vjy;-\—?®8&l3c cr>m&%X\ itn 
CLKIN HzmtX, ffCKE I N^K 1 ^^ >f 
3 j A^n-P^covx^ff-^/CL 

^li^/CLKMSKfcJEtT, rteP^D.y^fl-f-CP 
lZTXf-t&v Z\<r>tz&>^ 3"7yb'f3- ^'4 3«tii 

^^t«i?ix^ 7 '7-f ®» 2 0 #B! fcfctfjBi; £*u 
377 F cDlfciM^PIit § ft h . 



[0050] ^v-^y^-F^ms*!-^ 

u -y ? >f ^— y/Wl-f-C K E^V W Ix^/Pi t . 

nv~f^7 ymmwm 14(1 ? n >y ?fi-^ 1 ^ mmz 

nv—?'^ ym^/P D E N T R V-^JV t -th „ 

-r^t). a4t^tj:o(:, Atl^-y7Tm%4 1 f 
*»Joaj*§fLSfi-f-CKE I N(4. >f y^>*-^EIS14 
j iittX7V ■yTyu-zTWl 4 s^mftZ-t^i-y 
HUB 14 itffi*&$#tS 0 iOJfcft. -r^yKIHffi 
l 4 i tfOtU^ft^RKL, y^s'-^msg Hifr^ 

^^§#l|)yN°V— f/yff/PDENTR^VW ^ 
[00 5 1 ] roi A'V-^yiVPDEN 

6^*^tt-ft.§ix^. iixfcfcfcfc:. tulB^o.y^SiJffli 
0S&13(i. yW-r^yff^/PDENTRCCJEtT 

ii®0fisi 3 f ti-y^mzi 3 e t^^s^L5fi# 

PDEX I Tfcff-^CKE I NIZJ: 0. ^X^ff-f-/C 

teftgp? n -y ^m^-c p 1 c?)-?x 9 i^^rs . 

[00 5 2 ] — ^T. yN°V— ^yfl-^/P D ENTRAP 
fiSavy F>f r;Hi-^c ome B L^'y\>f 

t^xh. I(?)37yM ^— ^HlfCOMEBL^l 
^±^•9(4. El 5 t^rtJKE EJffil 5b^j;i9. ^V- 
^ ym^-XP D E N T RC0i*>±^' 0 j: *) MMZ flX 

S„ ^h-h. i cr>mmcDBMcof%^ . y^ a -y ? ff-^- 1 
fmWT>9 ^-7";kff-^ C K E tJE t T^V- 

r ^ y t - h * ^ tfj 4 *6 , n v — y v y t — h t ^ m 

/PDENTR^W V-^t^rD. ^^-/^y^- 

SI^comdec^w K;Pt^-?5tB#. 
»/?lfCPllin-W*S, c\<Dfztb^ ?n 7 
F ^ y^-^EK 1 7 teSrtfsKJBT* 0 . -r 

CP l^'ttiSJ^ti-g.^ . ^n-y^ F-f HISS 1 9 

Kfi-f-tti^KteLTa^Tr-s./^ wpfltco 

[0054] z\fiiznLX. msteiFfkolz^ nvy 
HM»IHB 1 5 Sifttt^W^-, 37y F'$iJfP0f§ 1 5 CO 
EiJ^fi-^-COMEBLtJ: 1 ff^COMDEC^rJ-7 

u -y 9m^cp itm^tth^ a ^yy i. <owt>zti 
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4. ZcOfclb. 7vi-\B\3&2 Q\$Vm?u»/?m^rCY> 
C O M D E C £ SH^cSeST" § h . 

[00 5 5] iEHSfccojgJBt iixlf. ^v-r^ MM 
ffcPHIB&l 4Cfe^t, ^V-y^^-F^tfi&fc 
§ . ? o ■/ ^ft^- i: (if ? n -y ? >f ^-TVWi^- 

CKECi 0^^ 1 7-^''>yfI-f-/PDENTR^^-f U 

[0056] ifc s mm±^v~7'v>^-vmtom 

t - F fc^SftffctfjOB ? n -y ;M * 
-77L-ff^-CKE^Sitl>A^S'.y7rHIE#4 1 f *ftt 

[0 0 5 7] nvyFfWfflnHlll Sfci"?, ^° 

v-^y^-F^ftsit. nm^u-y^mm^iLh 

[00 58] 

B*r H i£»t-& 4 t t t . hs&«j«* (swtcti f^a 
[Hi ] *mmmi<nmmmmz^mnm$m. 

[02] *^^®ffl§ii-l.*«#:!E'figS«-M&^ 

[H3] muzjF&mtttemztitm^s&th® 
[H4 ] hi \,z5^tm^rcmm^tii,m^rt:^rhm 



[05] IMlt*t-EIB&Tffiffl$n-511#*^Ji£-rSig 

SK)-$J£^-«-&0o 

[06 ] muzTjk-tm^ioni^iTjk-t^^ s ^^r- 

K 

[07 ] 0 1 t l z5rrt\Blti&CDmft$:^-t?4 5 i^f-T- 
K 

[08 ] 0 1 ItZ^tmm^MWFZ^-t? ■< s >-^^- 
K 

[09] ^^^-^ysmsp^^-ris^o 

[010] 09^t-A7 L J^'v7r[IIgS^JS:^IIllK 

m. 

[01 1 ] 09^-f-^nv^ffiiti[IISS < 5O^JS:iS'f-|IllK 

0. 

[012] 09 izj&ttJirtv yr^com^-tm^ 

[01 3] m9\,z?tt7r3v9WMmW?yM*rt?W& 

0o 

[0 1 4 ] 09 t^-f-ATJ^V 7 r 0»^J*5^-EI» 

I. 

[015] m9\,z^x-ft>^y?Tmm<r>m*rttm& 

0. 

[016] 09t^-r^a-/^ffiO«IllB&^J*iarrillB& 

[017] msiz^-trnzcomiti^-tfj sy/fr 

11. 16.41 a — 4 If, 41h, 41 i ■■ AJl-^ 
•y 7rHIS$. 

1 2-?n.y?SEi&0g#. 
1 3---?n>y?Sflfli0Hk 
1 4-v\°y— ^^JfflF®S&. 

1 5-r?-?y F$[|13PIlg& s 

2 0-7-yf-HI», 

4 1 g-rKl/XA'7 7 7li, 
4 3-3vyKf3-^, 
4 4»-8Hj«rfI#fg£gS. 
4 5---^V-r'»'§lJWSEo 



13Q 



/PDENlR 



NlR 



13f 

CLKINI 1 , 3b /CLKIN1 



[03] 



1_3 

pdexit } 

13d 13h CLKINI 



13a /CLKIN1 / CLKI 




CLKINI jcLKINl 
13c 

/CLKIN1 



flDLKMSK 

o — 

/CLKIN1 13j 



[04] 

140 141 10 
CLXIN1 -[^-t^-| w * 14h ^ 

/cLKiNi \ rS°— i ^ 

; Jclkini 140 ^ l -1 -^ 
14a 14b y ^. 14j£ 

Uj 




h*DEisrm 



(9) 



1 1-66849 



[01] 



[01 1 ] 



CLK ■ 
/PDEOTR ■ 



CK*- 



1 1 

A 



EH & 



CI KIM 



4 1 f 

L 



CKEIN 



1 2 



1 3 



0 n^y £ 



/CLKWSK 
_& 



■ CP1 



CLK INI 1 4 I — * 

-± — l, r 



/PDENTR 



f1 5 



BURST 



1 , 


K 







> CfflEBL 



4 3 



■ OONEBL ' 





1 






1 1 


COHDEC 


CTRLSIC — * 










/PDENTR — * 


0 S3 




CONJN 


X3-^ 


-4 



1 7 



'CP1 V CP1 

1 a 



COMUC 



2 0 



83 



S3b 

CLKIN1 <^>-H^ 



/CLKMSK- 



-CP1 



[12] 



[135] 



cm ■ 



AS- 



/RAS ■ 



H 0 ft 



All'* Sr 7 T 

151 H 



£ 4 1 c 



AJEJ><*7r 
H H HI 



CKE - 



PI HI 



AO ■-! /PI/* 



u/lwi — ■ 



-CLKHSK 



1 |»-*4 4 



* - b 



A "5 A [v4 



4 4 ; 

_4_ 



-f Vis*- 



t 4 1 h 



]^4 1 



/POBfTR 



4 6 

_5l 



DQO 

-DQ15- 



H Ik 



DQ7^ 
ttM 



4 9 *VJ-*>7 



-4 7 





MCA 




RUC 



15 



/PDENTR 



15a 



15c 



COMEBL 



15b 



CLK 
CLKIN 
CKE 
CK^IN 
/PDENTR . 

PDEXIT . 
/CI KMCK 
CP1 ■ 

CTRLSIG " 
COMIN . 
COME3L " 
COMi.lEC - 
CQMLTC - 



[H6] 

J*'J-6fO>-E- K 

I I 

— J I 



ENTRY 



Exir 

n_ 



j 



JTL 



_n_ 



[013] 



CLK IN 2 

/CLKMSK 



84 

/ 

83b 



-CP2 
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[07] 



[08] 



CLK 

CP1 
CKE 

/PDEWTi \ 
/CLKMSK 
C I" RLSIG 
COMIN 
COMDEC 
#1 

COMLTG 







I 











CLK_ 
CP1- 
CKC 
/PDENTR - 
/CKMSK- 
C l-RLSIG 
COMIN 
COMEBL 
COMDEC 
#1 

COMLTC 



n 



JTL 



COMBLifCSEV. 



CP1="H" 



[09] 



cue 

/PEJEWTR 



CLK 



CKE 



a 1 



8 2 



8 5 



CLK INI 



CLKIN2 



8 6 



/cunsK 





1 

A*'*-* 7 r 


CKE IN 






0 ft 





e 3 
_i 



e 4 

_4_ 



* □ ^ 



■ CP1 



CP2 



8 r 



BURST 



8 a 



CTRI SIG * 










/"DENTfi — * 











/PDENTR 



7 



9 1 

CM v/CPI 

— ^>|— [^^D>r^ 

3 9 fm go 
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[014] 



[HI 5] 



Vcc 



Vcc 




87 

T 



81 g 

87h B7r 

bfrpl -COMIN 



/PDENTlt— |r~87f 



Vcc 



8/bJ 



as 

; 



87c 



8/d 
Vref 



N2 



87e^]|_CKE 



87h 87i B7J 



Vcc— |[L- 



871 



CKEIN 



[HI 6] 



S60 



86 

T 



/CLKIN2 „ . CLKIN2 
CIKIN2 V I B6d 86* I 86! I 86i 



CLKIN 






CLKIN? | / /CLKIN2 

86g 

BURST 

/CLKIN? v 86h 



/CLKMSK 



86i 36k 



/POENfR 



[HI 7] 



CLK 
CLKIN2 — 
CKE ~\ 
CKELIsl 



ENTRY 



EXIT ■ CLKn CLKn M 



/PDENTfl 
/CLKMSK 

CP1 . 



_TL 



r 



CThiLSIG - 
COMIN" 
COMDEC . 
COMLTC 



"L 



